In the present study, phenolic compounds and antioxidant activity of decoction and infusion of aerial parts of Mentha spicata subsp. spicata and M. longifolia subsp. typhoides (Briq.) Harley were investigated. Phenolic contents of the decoction and infusion were analyzed using LC-MS/MS. Also, the antioxidant activity of the species was determined by three methods: 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging, β-carotene linoleic acid assays, and CUPRAC assays. Flavonoids and derivatives were the most abundant components of the M. spicata subsp. spicata decoction and M. longifolia subsp. typhoides decoction and infusion, whereas coumaric acids and derivatives were found to be the most abundant components of M. spicata subsp. spicata infusion. Particularly, the main compounds were determined as follow for M. spicata subsp. spicata decoction and infusion; caffeic acid and fumaric acid. Rosmarinic acid was detected in high amounts in M. longifolia subsp. typhoides decoction and infusion. For all the activity assays, infusion and decoction of the samples showed good activity.
INTRODUCTION
Lamiaceae (Labiatae) family consisting of about 236 genera and 6,900 to7,200 species distributed all over the world (1) . This family have strong antioxidant properties due to their rich source of polyphenolic compounds (2, 3) . The genus Mentha (Lamiaceae) is represented in Turkey by 6 species 4 hybrids and 13 taxa (4) . Mentha species are used as herbal tea and folk medicine for treatment of several disorders (5, 6) . M. spicata (eşek nanesi) is a medicinally important plant and commonly known as spearmint. Infusion and hydrolate of the aerial parts of M. spicata used treatment of colds and flu, respiratory tract problems, gastralgia, hemorrhoids, and stomachache (7) . Also, M. longifolia is generally known under the name "dere nanesi" and widely used for sore throat, hemorrhoids, shortness of breath, stomachache, sunstroke, headache, cough, and menstrual pain (8) .
Many studies have been conducted to investigate the chemical content and biological activities of Mentha species (3) (4) (5) (6) . The studies especially related to essential oil composition and biological activities (9) (10) (11) (12) . Previous studies have been reported that the extracts of different species possess phenolic content, antioxidant, anti-inflammatory and antimicrobial activities (13) (14) (15) . Also, there are some reports on total phenolic content and antioxidant activity of infusion of M. spicata and M. longifolia from different region of the world and the main phenolic compounds were determined as mainly eriocitrin, luteolin-7-O-glucoside, rosmarinic acid, luteolin, and caffeic acid (15) (16) (17) (18) (19) (20) (21) (22) (23) . The results showed that, since locality, climatic and seasonal conditions are effect the chemical constituents of the plants, biological activity results differ.
Also previous studies have demonstrated that the phenolic content of herbal infusion is strongly correlated with their antioxidant activity (17) (18) (19) (20) (21) . The antioxidant activity of phenolic compounds is widely due to their free radical scavenger, singlet and triplet oxygen quencher, metal chelation potential, and hydrogen donor properties (13) (14) (15) (16) . Therefore, the present study aimed to investigate comparative antioxidant activities as well as phenolic compounds of decoction and infusion of aerial parts of M. spicata subsp. spicata and M. longifolia subsp.
typhoides Turkey. 
EXPERIMENTAL SECTION

Plant materials
Preparation of decoction and infusion samples
4 g of aerial parts of the plant, dried in the shade and chopped into small pieces. For infusion; 2 g of the plant were added to 98 mL of distilled boiling water and allowed to stay for 15 minute. For decoction; 2 g of the plant were added to 98 mL of distilled water and heated together in a steel kettle and allowed to stay for 15 minute after it boiled. The teas were filtered with an ashless filter paper. The filtrates were diluted with 25 mL of distilled water. The detailed information on preparation of test solution and evaluation of uncertainty has been reported in the literature (24, 25) .
Biological activity
The antioxidant activities were measured based on 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging activity (24) (25) (26) (27) (28) (29) (30) , β-carotene linoleic acid assays (24, 26, 30) and cupric (Cu
2+
) ion reducing power assay (CUPRAC) (24, 26, (30) (31) (32) .
RESULTS AND DISCUSSION
Phenolic contents
The results of the studied phenolic compounds of decoction and infusion of M. spicata subsp. Rosmarinic acid (620.9 mg) was detected as main coumaric acid derivative and luteolin (518.2 mg) was detected as main flavonoid.
As a result the amount of phenolic compounds extracted in decoction of M. spicata subsp.
spicata is very high comparison with other extracts. Especially amount of flavonoids were found to be higher than the other extracts. Also, the decoction extracts of both plants were found to contain more phenolic compounds than the infusions.
In the previous studies, aqueous extract of M. spicata var. crispa characterized by a high content of phenolic compounds such as eriocitrin, naringenin-gluc and rosmarinic acid and antioxidant properties were analyzed by iron reduction and chelation, 1,1-diphenyl-2-picrylhydrazyl radical and iron-ascorbate generated hydroxyl radical scavenging (15) . Also, antioxidant activity and phenolic content of aqueous extracts were investigated of M. spicata L.
from Bulgaria (21) . In another study, chemical characterization such as chlorogenic acid, rosmarinic acid, salvianolic acid B and salicylic acid of aqueous extracts were investigated of M.
spicata from Italy (9). Additionally, total phenolic and antioxidant activity of methanolic extract of different M. spicata and M. longifolia five Iranian mint accessions were investigated (19). spicata L. from Slovakia. Previous studies showed that aqueous extracts of the species had a variety of phenolic contents. The variation might be concerned local, climatic and seasonal differences. 
Antioxidant activity
The antioxidant activities were determined applying DPPH free radical scavenging activity, β-carotene linoleic acid assays and CUPRAC assays. Inhibition of lipid peroxidation and DPPH free radical scavenging effect were determined at 2, 5, 10, and 20 µL. The results were given in Tables 2 and 3 
CONCLUSION
In conclusion, we examined and reported the main phenolic components and antioxidant activity of decoction and infusion of M. spicata subsp. spicata and M. longifolia subsp.
typhoides in Turkey. M. spicata subsp. spicata was found to be the richest species in terms of phenolic compounds. Especially caffeic acid was found to be major compound in decoction and infusion of this species. The results indicated that of phenolic contents of decoction and infusion of the samples are an important factor for the antioxidant capacities. In addition,
when the results compared with the literature, the content of phenolics can vary greatly, depending on the locality, climatic, and seasonal conditions. Thus, Mentha species is very important species which are commonly used in folk medicine, food industry, and herbal tea throughout the world.
